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o

SUMMARY

Tectn of a 7,209-clord double-slotted flap on an IACA
65,2-112, a = 1,0 airfoil section hive Leen made in the NACA
tvo-dimencsional low-turbulencs tunnel and the NACA two-
dinensionel low-surbulence pressure tunnel. The purpose of
the investigation was to deterwine the 1iit, drar, and pitching-
moment chavacteristics for a range of flap doficctions. The
recults Indicate that the combination of a low-drag aivrfoil
and a cdouble-alotted flap of which the two prrts moved ss a
single unit gave hicher maximumm 1lift coofficlents than have
becn obtained with plain , eplit, or slotted flaps on lov-
drag airi'oila. Tie maximum 1ift coefficients were almost asg
hish as thoso obtained on conventional aivfoils of abeub the
game thicknees with 0.40.chord venetian-blind and double-slotted
flrps. The pitching moments were comparable to thosze oblained
wilth other higi: 1ift devices on conventional airfoile for
gimilar 1ift coef.iciente,

INTRODUCTION

The NACA has for some time besn inveatigating airfoils
equipped with Ligh 1ift devices for the purpoce of improving
the perforianc characterictics of those airfolle. The reoults
of' tents of low-drag eirfoile equipred with plain, oplit,
or slotted flaps have boen presented in reiference 1. The
recults of references 2 and 3 show that, on conventional air-
follg, the higlest lifts have becn obtaincd with large-chord
venetian-tlind end double-slotted flaps. The present inves-
tigation was made to dotermine the 1ift, drag, and pitching-
moment characterigtics of a low-drag airfoil with a dcuble-
slotted flap at verious flap deflections. In addition, the
optimum position for maximum 1ift and the flap peth were to
be fourd.
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Ireliminary tesis were made to determinz the bect positicn of
the fore flup relative to the reur [Map ca the basis of mexiru
gection 1ifn coefiicient S cbteined ot o vlap delleatinn

of 557, This survey of Tove=Clay vosivion wan lindted 1o thos
rosltions av whica the flan covld te retracted without having the
Tore 1lup pre trude boyond tie nirioil suriuce. The rear Tls ap and
Tore vlap weie then Tixel in the bect relutive poniiion ¢ the
procelure was repestised for ths unit. ‘the flap path vwas so chosen
thut, at 45° delflectlion, tie flap ven 1a a positica at vhich both
cluts were effoctive and, at 550 deflection, the {11p was in
rosition a2t viich maximur Lift wan rcxchad. Cne pivot point wa3s
used icr flap Jdeflections uﬂ to 4, H whgrown nathior plvet poind
wan used Tor deflecticns from 45° to 657, (Swe [ig. 1.)

f=]

n

Lirt, drag, and pilic q¢ng monentna were chtained for flap
CGLJOLLLUPS ranging from 7 to 635°, Lirt and drag data were obtazine
at a keynolds number of CJOCO,OOU an? pitchias-mome.t datn were
Chtained at o Reynclds number (f b .HG0,C00. Deale cifect on maximam
1ift was founud {for 2 range of Juo1ds numbers feom h,UO0,0CQ
te 9,000,000,

FESULTS ANT DISCUSTION

The results o' the flap-position survey of ths Comble-slotted
flap Zor the flap position that w-uld give maxlmxm 11Tt 2re presonted
in flgure 2. Section 1lift characeristics for the C(nb¢p~ti*1 with
the flap deflected throwgh a ranco of angloa Zrom 07 to 63°% 1re
presented in figure 3 for 2 Reynolds nwder ol approvimstely
The maxirmum section 1ift coefficient obirined was 3.0 at o fla
deflection of 650, at witlcen aa inerement in maximum LiTH coelficient

egbovt 1.79 was obtained. Comp eto data o only one double-
slotted 1'laon are presente’, but previous unpublished tests huve
shown tha*t a decreass in cherd oy ths fore flap gave a decrease in
the maxlmum 11ft obtainatle. The scale eflfect on meyiaum 1if4 crelfi-
clent was fuund to be negligible vve: the rrnge of rReynolds nirmpers
testeds The small jogs in the 1iit cuives, which anpear Tor the OF
and 10Y [lap dof'lectiong, do not ocenr ai, fue hicher doilecticno.

BSection ére ) characteristics for the combinution frp ilap
deflections irom 09 to 3,7 ars presouted in figure 4. Theve tesths
were yun at o Reynolds number of appreximavely 6,000,000. For ihe
Tlap retracted snd de lloctud lOO Tairly low drag coelflcicnty are
obtolnubie over a rango of 1ilt o olficieats from shout =0.2 1o V.R
wilch includes the normal Algh-gpnod and crulying-Tlight coniitlouJ.
The relaitlvely low drug obtained Lor the 350 derlecticn iu probably

Reproduced from
best available copy.




due to ths eslablishment o* amocth flow through the mein slot.
At a flap deflectilon of 339, a section lifs-drna of geproxinstely
170 may be otteined at a 1ift coefficient of about 1.0,

For deflectione above 35° no drag measurenents were taken,
but visual cbservaiicn of the wake-survey manoumeter indicated
that the drags wers nct excessive. "u igh 1I7ts with com-
paratively low drage eve the result 7 uastalled Tlows over the
flap, as wes indicated Ly tuft gurve;; nnlﬂh ’hn" LoA0 g9TAar-
ation of the flow over the flap ur to a 4nll.c.ion of 55“

LLeoairiolil-

2. oresenled in
wore measuared

in thege char-

Section nivehilng-rioment characieorlt
“lap combination for all flap deflectLu.
flbure O. Although pitching-momernt noe
at a Reynvlds number or 4,500,000, 11Uv
acteristics 1s exuccled For odhw- Rb:u‘: b 1 broarse
previous tests of alotted flays oo low-drag wings {refercnce 1)
have shown that, lor Li:rtr bslow maXivum, soals o scl i
pitching mowcnts is very omall.

-

Tie double-slottod
higher than those obini
split, or slotted flays :
cherd double-slcuited ) cte | l —be¢g L-thick low-
drag airfoil gavo ifte elwog . as hieh
on conventionzal 1%- and Zil-rercent-taick nAffOivf with 0,40
chord venetizn vlind ard doubdle-slotted lav: cilurences 2
and 3). The incrcment in maximuem 117t -os 1. 74 foir the low-
drag alrfoil and approximately 2.00 or L. comvantional airfolls.
With the rlap retracted, the dow.le-sglotted flap tested HZave
plain-wing secllion drag cosificients without the need of folding
doors to clesce zups and slots. The pitchiing momer shovm in
Tigure 5 are of vbiun the same magnitude ag pitchling nmomentes
obtained Tor the C, +p—460“d venebian-blind and the double-
slotted flaps of rsferences 2 and 3.

ONCLUSIC: S

From the resulte of the tests of a ¢.,300-chord double-
slotted flap on an NACA $5,3-118, a = 1.0 alrfoil, the
Tollowing conclucions were resched:

1. The double-glotied flap tested gave 1ift cceffil-
ciente higher than those that have boen obtained on JACA



low-drag =irfcile with plesin, split, or slotted flaps and ¢
aflect the low-dray characterisiics of tho wing with the £l raciel,
=+ The combination tested also offered low draz and moforte

1if% for the eruising conditlion and Duivly low drog and high 1104
Toxr &w-uf“ snd climb conditions.

Je The 1irt coelficlents cbiniied with the 0.209-chord A vble-
clotted lap were oluost as high s those obiined w.th larger-chord
venetizn-blind =nd doublo=-sloti~d £laps on conveational airt=ils of
opproximately the same thiclkness as the Lov~drag .irioil teslod.

o The high 1ift cocTlicients obtained with the 0309~chord
double-sictied Flap were accompenled by high nitceiing memests, widch
vere comparable to those obtained with cthsyr high 1irt devices
Eiving similar maximun Lift cocfficienta.

Langloy Memerial Aercnautical Leb satery,
Hational Adviocry Comnaittce Fop Ha*'up'utmu,

Langley IMield, Va.
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TABLE I

ORDINATES TCR TFE NACA 65,2-118, a = 1.0, AIRFOIL

(“tation and ordirates in percent of alrfoil chord]

wtace |

Uprer surface

—

Lowey

suiriaca

Stetion Crdinate Station Ordinate

N
Ll
.638

1.180

2. hey

Lo

7.1H)6

G605

14,900
19.918
e, y29
29,042
2L, 950
SRRt
ﬁh.gﬂé
50,000
25013
606,024
65.032
T0.037
5,035
80,037
85,032
60,023
05,012

120.00C

1.348
1.833
2,057
2870
3,938
G518
.00

7.353

0
V555
G102

1.320

o RTO
("/IJ

5,050
S
re L7

it et w4

i

-1.2698
-1.,553
-1.649
-7 430
-3.672
-4, 488
-5,155
-,231
~7.036
-7.60
~£.QB?

-3,253

[

Leading edge radius = 1,9

Slope =

0.0ke




TABT)

3

1T

CRDINATES FC A 0.309-CHCRED DCUBLE-SLOTTED FLAP ON

AT WACA 65,3-118, a = 1.0 ATRFOIL

[stetion end ordinates in percent of airfoil chord}

FPore fiap Rear flap
Station Up upurT Iower Stetion ! Upper Lower
surface { surface . gurface gruriaco
£9.083 ~3.125 | weemee- 75.553 | =1.280 | -eene--
8,10k uh T1 LS R 75 833 | -0k 292
Gy, e -2y} -30729 76 250 L5U0 -2.729
GO 3T “1.792 | =h.104 T7.CC3 0 1.a0T -3.2h6
60,503 21,058 L, 333 76,175 1.771 ~3.250
T JO00 -, 708 | -L4,500 79,157 0.288 ~5.167
TG 353 kSR I 19 T 81.250 £,ER3 -2.729
ifajn L.050 | -%,703 83.332 20583 -2,.292
| 1,504 e 85,417 RISl WAL 867
Po1.958 1.438 E7.,500 7,104 -1, 457
2.12r 1771 GG .0P5 1.502 -1.058
2,250 2.04" 05,012 650 -.334
76.h58 2,375 2,29z 100,000 0 0
76.875 1 2.k38 | 2.k ‘

&Rreference polnt for fig, 2
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Fig. 2
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NACA . Fig. 3
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Figure 3.- Section 1ift characteristics of an NACA 65,3-118, a = 1.0 airfoil with a

0.309¢c double-slotted flep at various deflections; R, 6,000,000 {apyroximately).
Tests, TPT 399, L35, Ls52.
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Fig. 5
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